SYNOPSIS The case histories of two patients who developed an anterior interosseous nerve palsy apparently as a result of an external pressure injury are reported. Both patients recovered fully without surgical exploration, one 19 months and the other nine months after the onset. It is stressed that complete recovery may occur spontaneously.
Palsy due to lesions of the anterior interosseous nerve is rare. Most of the literature on the subject stems from orthopaedic sources: in particular, the work of Spinner (1972) is noteworthy. However, anterior interosseous nerve palsy may present to the neurologist as well as to the orthopaedic surgeon. The purpose of this paper is to report the case histories of two patients who developed it probably as a result of external pressure and to draw attention to the spontaneous recovery which may occur and which renders surgical exploration unnecessary.
USUAL ANATOMICAL FINDINGS (Davies and Coupland, 1967) The anterior interosseous nerve arises from the median nerve where the latter passes between the two heads of the pronator teres just below the elbow. The anterior interosseous nerve passes down the forearm and supplies three muscles-flexor pollicis longus, flexor digitorum profundus to the index and middle fingers, and pronator quadratus. Sensory fibres in the nerve arise from end-organs in the distal radio-ulnar joint and the wrist joint. The anterior interosseous nerve does not convey sensory fibres from end-organs in the skin and it may be regarded as a pure motor nerve for practical clinical purposes.
Palsy of the anterior interosseous nerve is characterized by weakness of flexion of the interphalangeal joint of the thumb and terminal interphalangeal joints of the index and middle fingers, together with weakness of pronation when the elbow is flexed (in order to minimize pronation due to the action of pronator teres which is not weak). Sensory testing is normal as is power in the other muscles supplied by the median nerve-for example, abductor pollicis brevis. The characteristic clinical picture, therefore, is weakness of pinch together with inability actively to flex the interphalangeal joint of the thumb and the terminal interphalangeal joint of the index finger. These joints become hyperextended and the proximal interphalangeal joints flexed. The index finger contacts the pulp of the thumb at a point situated more proximally than is normal. In some patients, pain and tenderness may be found in the proximal part of the forearm.
Anatomical anomalies Anomalies in the distribution of the anterior interosseous nerve are not uncommon (Wilson, 1954) . The MartinGruber anastomosis (Martin, 1763; Gruber, 1870) is a communication between the motor fibres of the median nerve or its branches and the ulnar nerve in the forearm which occurs in 15% of limbs (Thompson, 1893) . Approximately one Martin-Gruber anastomosis in two arises from the anterior interosseous nerve and therefore a lesion of that nerve can sometimes cause weakness of the ulnar-innervated small muscles of the hand (Mannerfelt, 1966) . The part of the flexor digitorum profundus muscle which controls the index finger is usually supplied by the anterior interosseous nerve (Sunderland, 1945) but the Anzterior interosseous nerve palsy: spontaneous recovery in two patienits part which controls the middle finger may be supplied by the median nerve, the ulnar nerve, or both. Flexor pollicis longus may also receive a branch directly from the median nerve but it seems that pronator quadratus is always supplied by the anterior interosseous nerve (Sunderland, 1968) .
CAUSES OF PALSY OF ANTERIOR INTEROSSEOUS
NERVE These may be summarized as follows:
1. Injury a. Penetrating injuries Knife wounds, bullet wounds, and forearm venous injections. In one case, the palsy appeared 10 years after a stab wound (Spinner, 1972) .
b. Supracondylar fracture of humerus in children Probably due to traction on the anterior interosseous nerve (Spinner and Schreiber, 1969 ) rather than to pressure on the posterior fibres of the median nerve (Lipscomb and Burleson, 1955) .
c. Midshaft fracture of radius (Spinner, 1972) . d. Operative procedure for the relief of flexion contracture in the forearm (Page, 1923) . 2. Muscle abnormality a. Tendinous origin of the deep head of pronator teres, flexor digitorum profundus or palmaris longus (Spinner, 1972) .
b. Accessory head of flexor pollicis longusGantzer's (1813) muscle-or accessory muscle and tendon between flexor digitorum superficialis and flexor pollicis longus. 3. Vascular abnormality a. Scarring and swelling of muscle in Volkmann's ischaemia (Lipscomb and Burleson, 1955 (Parsonage and Turner, 1948 (Spinner, 1972) , rupture of the flexor tendons in rheumatoid disease and Kienbock's disease (James, 1949) , and lesions of the medial root of the median nerve. The pronator syndrome (Seyffarth, 1951) may easily be distinguished, since the main trunk of the median nerve is compromised. O'Brien and Upton (1972) were the first to describe the detailed clinical neurophysiological investigation of a patient with anterior interosseous nerve palsy.
Prognosis and treatment Many of the patients discussed in the early case reports did not receive any specific treatment. Recovery was slow and the pathology not always known. Of the 36 patients with neuralgic amyotrophy discussed by Parsonage and Turner (1948) six had isolated weakness of flexor pollicis longus and flexor digitorum profundus: one patient recovered in a few months but the prognosis in the other five is not known. Partial recovery occurred after 12 and 23 months in the two patients reported by Kiloh and Nevin (1952) and the two patients described by Thomas (1962) recovered almost completely. Return of function started four to six weeks after a closed fracture of the forearm in the two patients described by Warren (1963) and power was normal after five and seven months. Partial recovery occurred after six and 18 months in the patients reported by Farber and Bryan (1968) : one patient had worn a plaster cast for recurrent dislocation of the humerus before the anterior interosseous palsy developed.
The first description of an operation for this palsy has been attributed to Fearn and Goodfellow (1965) who divided a fibrous band and showed complete recovery after three months. However, Lipscomb and Burleson (1955) de- scribed the operations performed in four patients with a supracondylar fracture of the humerus primarily to relieve brachial artery compression but the outcome, so far as the anterior interosseous nerve was concerned, was the samecomplete recovery of function. Fibrous bands have been divided by other workers (Stern et al., 1967; Sharrard, 1968 , Mills et al., 1969 Schmidt and Eiken, 1971) and recovery has followed after periods ranging from 10 days to four months. Spinner (1970 Spinner ( , 1972 and Spinner and Schreiber (1969) Case I Positive sharp wave potentials were recorded from pronator quadratus where motor unit potentials were of reduced amplitude in contrast to the normal potentials recorded from abductor pollicis brevis and flexor pollicis longus. The interference pattern on maximum voluntary activity was reduced both in density and amplitude in pronator quadratus and flexor pollicis longus: it was normal in abductor pollicis brevis.
Case 2 Fibrillation potentials were recorded from pronator quadratus. The interference pattern was reduced in flexor digitorum profundus and pronator quadratus but the remainder of the examination, including the abductor pollicis brevis, was normal.
MOTOR NERVE CONDUCTION Motor nerves were stimulated with saline-soaked pads placed on the skin overlying the nerves. The responses were recorded from concentric needle electrodes placed in the appropriate muscles. In both cases, the velocity in the fastest conducting fibres of the segments of nerves between elbow and wrist was normal (case 1: median 67 m/s, ulnar 66 m/s; case 2: median 68 m/s).
In case 1, the M responses in the abductor pollicis brevis and abductor digiti minimi muscles were normal, whereas the response in flexor pollicis longus was unduly dispersed.
The latency to pronator quadratus was measured in both cases when the median nerve was stimulated at the elbow but the latencies did not differ significantly from those measured in two other patients without evidence of disorder of either median or anterior interosseous nerve. The palsy in both cases appeared to result from external pressure injury. The first patient probably carried the carrycot with the straps across her forearm. The second patient probably had some pressure lesion during the craniotomy although the evidence for this is only circumstantial.
Recovery occurred in both cases without treatment. The duration of recovery was longer (19 months) in the more severely affected patient (case 1) than in the other patient (nine months). Nevertheless, it must be emphasized that recovery was symptomatically complete in both. Surgical exploration was withheld, since the early reports of anterior interosseous nerve palsy indicate that spontaneous recovery does occur. There is a tendency nowadays to explore all entrapment neuropathies but it can be argued, in the case of the anterior interosseous nerve at least, that a period of several months should be allowed to elapse in order to see whether spontaneous recovery is going to occur. The case of penetrating injuries, of course, is different and in the acute stages these do not fall within the category of entrapment neuropathies.
Since exploration was not performed in the patients reported here, it is not known whether anatomical abnormalities in the area of origin of the anterior interosseous nerves were present. It seems unlikely that the patients were unusually susceptible to pressure palsies (Earl et al., 1964) 
